Perylenetetracarboxylic dianhydride (0.58 g) was dissolved in N,N-dimethyl-1, 3-propanediamine (50 mL). The solution was refluxed with stirring overnight in a nitrogen environment. The solution was allowed to cool and methanol was added to the reaction system, which was then boiled for 30 minutes. The dark solid precipitate (Compound 1) was filtered and washed with methanol thoroughly then dried under vacuum. The yield was 90 %. Compound 1 (42 mg) and 2-(bromomethyl)naphthalene (41.6 mg) were dissolved in 5.0 ml N,N-dimethylformamide, and the resulting mixture was then stirred at 80 °C for 5h in a nitrogen environment. The solution was added dropwise into 150 mL of toluene. The solid precipitate (BPDI) was filtered and recrystallized by N,N-dimethylformamide-toluene system.
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H), δ=8.00 (6H, Ar H), δ=7.62 (6H, Ar H), δ=4.76 (4H, CH2), δ=4.18 (4H, CH2), δ=3.50 (4H, CH2), δ=3.08 (12H, CH3), δ=2.32 (4H, CH2).
ESI-MS: m/z= 421.46 (calcd for C56H50N4O4 2+ , m/z= 421.51)
ESI-MS of the BPDI/(CB[7])2 supra-amphiphiles.
Supplementary Figure S1 . ESI-MS of the BPDI/(CB[7])2 aqueous solution.
As indicated by the Supplementary Figure S1 , the strong peak at m/z=1584.66 should correspond to the complex of BPDI 2+ /(CB[7])2, confirming the formation of BPDI/(CB[7])2 supra-amphiphiles. 
Thickness of the nanodiscs assembled by BPDI/(CB[7])2 supra-amphiphiles
Supplementary Figure S2 . Measurement of the thickness of the BPDI/(CB[7])2 nandiscs. Figure S2 , the thickness of the nanodiscs is measured to be several tens of nanometers.
As indicated by Supplementary

"H-type" aggregation of PDI chromophores in the BPDI assemblies
To obtain the detailed information of the molecular arrangement in the assemblies, UV/Vis absorption spectroscopy was employed. As shown in Supplementary Figure S3 , in dimethyl sulfoxide, BPDI shows sharp absorption bands at 528, 492, 461 nm, and a weak broad shoulder at around 430 nm, which are typical for the molecularly dissolved PDI derivatives. However, when going from dimethyl sulfoxide to water, a decrease in the absorption peak intensity with a significant blue shift of the absorption maxima and the loss of fine peak structures is observed. This is an indication of the formation of "H-aggregates", in which the PDI chromophores adopt a face-to-face packing fashion in the assemblies. This is in accordance with the "H-type" aggregated characteristics of the PDI chromophores due to their large and highly hydrophobic aromatic ring planes. Figure S3 . UV/Vis spectra of BPDI in DMSO and water.
The concentration of BPDI is 5.0×10 -4 M.
Full 1 H-NMR spectra of BPDI and BPDI/(CB[7])2
As shown in Supplementary Figure S4 , in the NMR spectrum for the BPDI assemblies, the signals were very weak and noisy especially at the aromatic region, indicating that the PDI aromatic rings are in the severely aggregated state. In contrast, the NMR spectrum for the BPDI/(CB[7])2 supra-amphiphiles became much more clearer and the peaks got isolated with each other, thus indicating that the bulky CB[7] has prohibited the close π-π stacking of the PDI chromophores in the assemblies Supplementary Figure S4 . Full 1 H-NMR spectra of BPDI (black) and BPDI/(CB[7])2 (blue).
The solvent is D2O.
Fluorescence quantum yield measurements of BPDI and BPDI/(CB[7])2 supra-amphiphiles
Fluorescence quantum yields of the BPDI and BPDI/(CB[7])2 aqueous solution were measured by relative measurements, using fluorescein (quantum yield 0.9, in water at pH 9) as reference (Nau, W. M.; Mohanty, J. Int. J. Photoenergy 2005, 7, 133-141.) .
The fluorescence quantum yield of BPDI was measured to be 0.47% at a concentration of 1.25×10 -6 M. In contrast, the value increased to 8% for the BPDI/(CB[7])2 supra-amphiphiles at the same concentration. This indicates that the existence of CB[7] in the supra-amphiphile can greatly increase the fluorescence quantum yield of PDI fluorophores.
BPDI itself self assembles into nanoflowers
In contrast with the self-assemblies of the supra-amphiphiles, the self-assembled nanostructures of the building block, BPDI was also studied. TEM (Supplementary Figure S5a ) and cryo-TEM (Supplementary Figure S5b ) observations indicate that the BPDI self-assembles into "flower-like" nanostructures in aqueous solution with a diameter of about 1000 nm, which is consistent with the DLS results shown in Figure 2c in the main text. Further insight into the cryo-TEM image (Supplementary Figure S5c) indicates that the nanoflowers are actually composed of small elongated nanosheets. The mechanism for the transformation from BPDI elongated nanosheets to BPDI/(CB[7])2 nanodiscs is then proposed as follows. In BPDI, the strong and directional π-π interaction of the PDI chromophores facilitates the growth of the assemblies along the direction 6 of the π-π stacking, thus leading to the formation of elongated nanosheets. The nanosheets then further stick together to form "nanoflowers", due to the hydrophobic naphthalene groups that are exposed to water (Figure 6a in the maintext). However, the formation of the BPDI/(CB[7])2 supra-amphiphiles has led to a weakened π-π interaction. As a result, the directionality of the π-π stacking could be no longer the prominent factor that dominates the assembly. The supra-amphiphiles may prefer to assemble into nanodiscs which has the least number of hydrophobic PDI chromophores located at the rim that are exposed to water. Figure S5 . a) TEM and b), c) cryo-TEM images of the BPDI assemblies.
Supplementary
Adaptivity of the "dumbbell-shape" supra-amphiphiles
As indicated by ESI-MS (Supplementary Figure S6a) and DLS ( Supplementary Figure S6b) , the "dumbbell-shape" supra-amphiphiles have been successfully disassembled upon the addition of a competitive guest, 1-adamantanamine hydrochloride. In addition, nanoflowers appear again in TEM images (Supplementary Figure S6c) . The fluorescence of the solution returned to the initial highly quenched state ( Supplementary Figure S6d) , indicating the great adaptivity of the 7 "dumbbell-shape" supra-amphiphiles. Figure S6 aqueous solutions under illumination. The concentration of BPDI is fixed at 5.0×10 -4 M.
Supplementary
The preferred binding of spermine to CB[7]
As shown by the 1 H-NMR spectra ( Figure S7 Macrocyclic Chemistry, 2006, 54, 241-246.) 
